We studied feeding site selection and impacts by benthic fish (flounder and skates) on the amphipod Corophium volutator, an ecologicallyimportant species in muddy intertidal communities. We determined that benthic fish foraged mainly in areas that had high densities of amphipods, on a mudflat in Nova Scotia, Canada. This observation was based on recording sediments displaced by benthic fish in areas where samples of amphipods also were taken. From gut-content analysis, we found that benthic fish fed almost entirely on C. volutator, and most consumed smaller amphipods than expected based on samples of amphipods collected from the substrate. Benthic fish also fed on male amphipods more than expected. We determined that daily foraging pressure by benthic fish on amphipods was low (about 0.3% per day) by measuring the new appearance of feeding traces made by fish. Nonetheless, fish are expected to have substantial impacts on demography of C. volutator due to the length of the fish foraging season and because fish appear to contribute to extreme female-biased sex ratios typically seen in this species.
The burrowing amphipod Corophium volutator (Pallas), hereafter Corophium, is a main prey item for intertidal polychaetes, shrimp, and migratory shorebirds in northern Europe and eastern Canada (Goss-Custard, 1969; Hicklin and Smith, 1979; Pihl, 1985) . It is also a main prey item for several species of benthic fish (Summers, 1980; Imrie and Daborn, 1981; Dadswell et al., 1984; Pihl, 1985; Jaquet and Raffaelli, 1989) . In recent years, avian ecologists have focused on understanding how shorebirds meet energetic demands by feeding on Corophium and how predation by shorebirds impacts this amphipod's life history and the physical structure of mudflats (Matthews et al., 1992; Daborn et al., 1993; Hilton et al., 2002) . Specifically, individual shorebirds must consume more than 10,000 adult amphipods per day prior to migration to meet energy requirements (Boates, 1980) . Shorebirds are known to feed on adult amphipods found in patches with high densities (Wilson, 1990) and even feed at night to supplement their diet prior to migration (McCurdy et al., 1997) . Shorebirds are thought to impact schedules of amphipod reproduction both at individual (Hilton et al., 2002) and population levels (Matthews et al., 1992) .
By comparison with shorebirds, very little is known about site selection, prey selection, or demographical impacts by fish feeding on Corophium. Caging studies suggest that fish have minor impacts on the short-term abundance of amphipods (Raffaelli and Milne, 1987; Jaquet and Raffaelli, 1989 ; but see Aarnio and Bonsdorff, 1993) . However, low rates of fish predation over long periods of time might still impact the structure of amphipod populations and ultimately impact recruitment, as suggested by Nelson (1981) and Wilson (1989) . We consider effects of benthic fish on Corophium given that amphipods can comprise more than 99% of the diet of species such as the winter flounder, Pseudopleuronectes americanus (Walbaum) (Franz and Tanacredi, 1992) .
We had three main objectives in studying foraging by benthic fish on amphipods. First, we assessed spatial variation in feeding activity of fish in relation to areas of high and low densities of amphipods at an intertidal mudflat in Nova Scotia, Canada. Our second objective was to investigate the size distribution and sex ratio of amphipods eaten by benthic fish in relation to what was available in samples of substrate. Our third objective was to combine this information with information on daily use of feeding grounds by fish to assess whether foraging pressure by fish has a short-term impact of the demography of Corophium. We deal with each of these objectives in turn.
Our approach for examining spatial variation in feeding activity of fish was similar to approaches used to assess site-specific foraging activity by shorebirds on mudflats (Mouritsen, 1994; McCurdy et al., 1997) . Workers studying shorebird predation compare bird visits to sites with high and low densities of amphipods and assess importance of this prey to shorebird diets through such observations and through stomach-content analyses. We predicted that benthic fish would forage mainly in plots with high densities of amphipods due to the importance of this prey item to fish. To assess foraging activity by fish, we counted and measured feeding traces made by benthic fish (Risk and Craig, 1976) . Observing fish while they forage was not feasible due to high turbidity of waters over the mudflat at high tide (Matthews et al., 1992) . Further, caging experiments are difficult to deploy on soft-bottom sediments over long periods of time and immigration of prey into inclusion cages could offset removal by predators (reviewed by Peterson, 1979) .
To confirm importance of Corophium to fish diets, we caught fish and performed gut-content analyses. We also measured parameters such as prey size (age) and sex of amphipods retrieved from gut contents, and compared these measures with those for amphipods taken from substrate samples. As with shorebird predators (Boates and Smith, 1989) , fish might meet energy demands by feeding primarily on larger, adult amphipods. We were especially interested in the sex of amphipods consumed because sex ratios in populations of Corophium are female-biased, ranging from 2 to 10 females per male at sites in the Bay of Fundy (Schneider et al., 1994) . Researchers have determined that shorebirds preferentially consume mate-searching males, although shorebird predation alone cannot account for the sex-ratio bias because this bias also occurs at sites where shorebirds do not feed (Boates et al., 1995) .
As mentioned, our final objective was to determine impacts of predation by benthic fish on Corophium demography. This last objective requires information obtained from meeting the first two objectives as well as determining, more specifically, rates of feeding and amphipod removal by fish. To measure removal rates for amphipods, we surveyed the appearance of new feeding traces on a mudflat.
MATERIALS AND METHODS
Studies were conducted on the mudflat at Starrs Point, Nova Scotia, Canada (458089N 648229W). This triangular-shaped mudflat is located within a Hemispheric Shorebird Reserve and in a macrotidal estuary with tides that exceed 15 m in height: the highest in the world (Canadian Hydrographic Service, 2002) . Starrs Point supports densities of Corophium that can exceed 20,000 amphipods per m 2 (Boates, 1980) and is a critical stop-over site for migratory shorebirds that feed on this amphipod (Boates et al., 1995) . We chose this site because much is known already about the ecology of Corophium and its predators foraging there Smith, 1979, 1989; Boates, 1980; Matthews et al., 1992; McCurdy et al., 1997; Hilton et al., 2002) .
Site Selection by Fish
To assess site selection by benthic fish in relation to density of amphipods, we established eight sampling plots at about 140-m intervals perpendicular to the direction of tidal flow (Fig. 1 ). We knew from past studies that densities of Corophium and other demographic variables varied significantly across these locations, as they do among mudflats in the Bay of Fundy (Gratto et al., 1983; Matthews et al., 1992; Wilson and Parker, 1996) . Plots were chosen so that ebb and flood tides reached all plots simultaneously, thereby removing variation in time available for foraging by fish in these plots (on flood tides, all plots were covered by water for 7 h 20 min before the subsequent ebb tide uncovered them again). We measured intensities of foraging by fish by visiting each plot on 25 June, 2002 (low tide at 8:20 p.m.) and counting and measuring feeding traces. These samples (and other samples described below) were collected at times of Spring Tides, although the lunar cycle had little influence on exposure times of our sampling sites because these sites were located in the mid-intertidal zone.
In the Bay of Fundy, most feeding traces are 2-3 cm-wide pits made by benthic fish, mostly by winter flounder P. americanus and smooth flounder Liopsetta putnami (Gill), when they disturb soft-bottom habitats to feed on infauna (Risk and Craig, 1976; Fig. 2) . By measuring feeding traces, we investigated foraging activity at a scale of centimeters to meters, which is a relevant scale for Corophium because they occur in small patches relative to the size of mudflats (Lawrie et al., 2000; McCurdy et al., 2000a) . Feeding traces of fish were easily distinguished from other indentations in the mud, such as those caused by burrowing mud snails, Ilyanassa obsoleta (Say) (McCurdy et al., 2000b) , amphipods (Boates and Smith, 1989) , crabs, and various polychaete worms (McCurdy and Moran, 2004) . Unlike other indentations, fish traces have a shallow entry mark where fish strike the surface (Risk and Craig, 1976) . Also in comparison, shorebird predators make tubular indentations in the mud that are quite different from fish feeding traces; further, shorebirds were not present during our study. Shorebirds do not arrive to forage at Starrs Point until late-July each year (Boates et al., 1995) . Although persistence of traces may vary (Risk and Craig, 1976) , we have also observed that individual feeding traces remain visible for several weeks at Starrs Point.
We assessed foraging activity of benthic fish by counting feeding traces and measuring the mean surface area (cm 2 ) attributable to traces within three randomly-assigned 1 3 1 m plots located at the same elevation and within 10 m of each sampling plot. To measure the surface area covered by feeding traces within each quadrat, we outlined the exact shape of each feeding trace or group of overlapping traces (hereafter feeding traces) onto a piece of transparency film (Type PP2500, 3-M, Austin, Texas, U.S.A.). We then cut out the outlines of feeding traces and determined the mass of each (nearest mg) as an index of surface area (masses of outlines with known surface areas were used to convert mass to surface area; 1 cm 2 ¼ 0.014 g). The repeatability of using surface area as an index of mass was high (6 0.002 g; mass range of traces ¼ 0.009-3.970 g).
To measure densities of Corophium within those same plots, we removed three 86.5-cm 2 circular cores of substrate at each sampling plot. Samples were taken to a depth of 10 cm (the approximate depth of the oxygenated layer) and sieved (850 lm mesh) to retain amphipods. The mesh size used retains all adult amphipods as well as juveniles in all but the smallest size classes (Matthews et al., 1992) . At low tide, amphipods remain in their burrows, so the composition of amphipods in the substrate at that time represents what would be available for fish to forage on at high tide. Amphipods were sexed using criteria defined by Schneider et al. (1994) and classified as either juveniles or adults (adult males ! 7.0 mm, Forbes et al., 1996 ; adult females ! 5.5 mm, Matthews et al., 1992) .
Gut-content Analysis
To assess the frequency of Corophium in diets of benthic fish, we erected eight fishing stations spaced along the mudflat at 300-m intervals parallel to the direction of tidal flow on 18 June, 2002 (Fig. 1) . The areas chosen span the entire range of time available for foraging by fish, which varies by more than 90 min on each tide cycle (McCurdy et al., 1997) . These stations were located adjacent to a well-drained tidal channel where densities of adult amphipods were known to be high (locations described in McCurdy et al., 1997; patches of amphipods were 1.1-3.3 m 2 in size) and where feeding traces were common (see Results). Each fishing station consisted of two 1.5-m long PVC pipes (1.9 cm in diameter) driven 75 cm into the mud. A 4.2-m long nylon rope was suspended between the pipes. We tied eight jig hooks along each rope and baited the hooks with soft-shell clams, Mya arenaria L. On seven successive tides, we checked each station, removed any fish caught, and replaced the bait as needed.
In the laboratory, fish were dissected to remove their gut contents. Nearly all of gut contents were identifiable as Corophium (.95% by numbers and mass). Thus, only results for this species are considered below (other prey items included the decapod Crangon septimspimosa Say, polychaete worms (Pygospio elegans Claparède, Glycera dibranchiata Ehlers, Heteromastus filiformis Claparède, Nereis virens (Sars)), and the snail Ilyanassa obsoleta). All Corophium were immediately placed in 70% ethanol, which made their bodies rigid (easier to measure). Amphipods were then measured (rostrumtelson length) and sexed following Schneider et al. (1994) . Schneider's method, which is based on antennal characteristics, allowed us to sex even heavily-digested amphipods because the antennae remain paired and do not break down in the digestive tracts of fish. To assess sizes and sex ratios of amphipods in the substrate, we removed three cores at each fishing station. These 24 samples were spread over the time that fish were caught; with eight samples taken on the first tide of the observation period, eight samples on the fourth tide, and eight samples on the seventh tide. Samples were processed as described above.
Impacts Assessed as Rates of Amphipod Removal
To measure foraging pressure on Corophium by benthic fish, we established six plots at Starrs Point (three within 50 m of each other in the mid-intertidal zone on 8 July, 2003, and three at a slightly lower location in the intertidal zone on 20 July, 2003; Fig. 1 ). Within each plot, all existing feeding traces were measured (as described above) and marked with small plastic stakes (0.5 cm diameter; 60 cm long), which were pushed into the mud so that only the top 5 cm was visible above the surface. Plots were then checked after four tidal cycles, and all new traces that had accumulated over that time were measured. We calculated foraging pressure on amphipods as the percentage of area that fish removed amphipods from within each plot (A):
where Tp was the total surface area of the plot and Ti was the initial area of fish feeding traces in the plot (before the period of observation; these former foraging areas were observed to contain no amphipods and were days or weeks old). Tf represented the area of the plot with available amphipods removed by fish during the observation period of four tidal cycles. Using our measure of foraging pressure, we then estimated the percentage of amphipods removed by benthic fish by applying our calculations for A for each plot to measurements of amphipod density within plots (density was measured from three core samples taken within each plot; methods described above).
RESULTS
Site Selection by Fish Overall, site selection by benthic fish was related to amphipod density with high counts of fish feeding traces in plots that also had high densities of amphipods (R 2 ¼ 0.97, n ¼ 8, P , 0.0001; Fig. 3 ). This result was nearsignificant for densities of adult and juvenile amphipods considered separately (adults:
In comparison, the total surface area of traces by fish in plots did not relate to overall densities of Corophium (R 2 ¼ 0.15, F ¼ 1.1, ns), but was positively related to densities of adult amphipods (R 2 ¼ 0.64, F ¼ 10.5, P , 0.05; Fig. 4 ; juvenile amphipods: R 2 ¼ 0.04, F ¼ 0.26, ns). Considering male and female amphipods separately did not change the direction or significance of these results. As mentioned previously, plot placement perpendicular to tidal flow controlled for the time that each plot was potentially available to foraging fish, enabling direct tests of relations between foraging activity and amphipod density.
Gut-content Analysis
We caught 24 fish: 16 winter flounder (Pseudopleuronectes americanus), 7 winter skates (Leucoraja ocellata (Mitchill)), and 1 smooth flounder (Liopsetta putnami). All flounder were of adult size ( x 6 SE length ¼ 35.1 6 1.9 cm) and all skates were subadults (47.6 6 2.1 cm). The gut contents of all flounder contained moderate to large numbers of Corophium; 5 of 7 skates had Corophium in their guts (guts of the other two skates were empty) ( Table 1 ). Considering each fish or substrate sample as an independent observation, mean sizes of amphipods eaten by fish did not differ from those found in the substrate (fish: x 6 SE length of amphipods ¼ 5.7 6 0.3 mm; substrate: 6.2 6 0.3 mm; t ¼ 1.0, d.f. ¼ 38, ns). This relationship appeared to be driven by the fact that the few skates caught contained mostly large, adult amphipods (skates: x 6 SE length ¼ 6.6 6 0.5 mm), whereas flounder frequently ate small, juvenile amphipods which were smaller on average than those found in substrate samples (flounder: x 6 SE ¼ 5.3 6 0.4 mm; t ¼ 2.1, d.f. ¼ 34, P , 0.05). Considering all amphipods found in guts of fish, disproportionately more juvenile amphipods were eaten given the frequency of adults and juveniles in the substrate (fish: adults ¼ 27.2%; substrate: adults ¼ 44.7%; Fig. 5 ). In particular, fish consumed a much lower percentage of adult female amphipods (46.3%, n ¼ 460) than was found in the substrate (adult females ¼ 65.7%, n ¼ 2480). There was also a strong trend toward more adult males being consumed (11.3% of males eaten were adults, n ¼ 442) than expected based on the frequency of adult males in the substrate (8.5%, n ¼ 1430).
Female and male amphipods were almost equally common within guts of fish, whereas the sex ratio across all size classes was combined strongly female-biased in the substrate. Specifically, the mean sex ratio of all amphipods found in fish was more male-biased than that observed in substrate samples taken at fishing stations (t ¼ 2.4, d.f. ¼ 38, P , 0.05; Fig. 6A) . Similarly, the mean sex ratio of adult amphipods (reproductively mature females and males) in guts of fish was more male-biased than the sex ratio of adults in the substrate (t ¼ 3.5, d.f. ¼ 32, P , 0.005; Fig.  6B ). Relative to sex ratios in the substrate, more guts of fish contained male-biased sex ratios of amphipods than expected by chance (17 of 20 fish ate more males of all size classes than expected and 12 of 15 fish contained more adult males than expected; Sign Tests, P , 0.05). The reason for changes in sample size relates to the fact that not all fish contained adult amphipods.
Impacts Assessed as Rates of Amphipod Removal
Across the six observation plots, feeding traces made up a 1.98 6 0.43% of the total surface area at the beginning of the observation period. Fish removed 0.30 6 0.19% of the remaining available surface area within plots on each 12 h 25 min tidal cycle (Table 2) . Benthic fish consumed 31.2 6 20.9 amphipods per square meter of mudflat on each tidal cycle. This estimate was based on densities of amphipods within plots, and assumes that fish forage randomly within high-density patches of amphipods (i.e., a feeding trace represented an area removed that had the mean densities of amphipods for its respective patch). Table 1 . Mean 6 SE counts of adult and juvenile males and females of the amphipod Corophium volutator removed from guts of winter flounder (Pseudopleuronectes americanus), winter skate (Leucoraja ocellata), and smooth flounder (Liopsetta putnami). Amphipods listed as 'unidentified' could not be sexed. Amphipods listed as 'unknown' could be sexed, but could not be measured accurately to determine whether they were adults or juveniles. P. americanus 16 9.1 6 3.7 15.6 6 7.7 4.3 6 1.4 1.8 6 0.7 24.3 6 11.6 5.6 6 2.2 11.9 6 4.4 L. ocellata 7 22.3 6 11.9 0.0 10.7 6 5.6 7.3 6 3.2 2.0 6 1.0 3.0 6 1.0 13.7 6 6.0 L. putnami DISCUSSION Benthic fish appear to forage on amphipods in ways that make sense in terms of maximizing ingestion rates and which may have an impact on demography of amphipods. In particular, we have clear evidence that benthic fish (flounder and skates) likely impact the structure of Corophium populations by foraging disproportionately on males.
Based on counts of feeding traces, benthic fish tended to forage more heavily in plots that had higher densities of Corophium. However, using the surface areas of traces yielded a significant relationship between feeding activity and densities only of adult amphipods. We suggest that counts of traces provide a better estimate of site selection than using the surface area of traces when the exact age of the feeding traces is not known (as was the case in this portion of our study) because others have noted that small differences in erosion around older traces could lead to more variable estimates of feeding activity by fish (Risk and Craig, 1976 ).
We could not assess whether foraging intensity measured as feeding traces reflects either time spent by individual fish within plots or numbers of fish using plots. However, the fish with the fullest gut had 669 amphipods which would represent 497 feeding traces on one tidal cycle in a plot with the mean density of amphipods we observed. In our study, foraging pressure by benthic fish increased with density of amphipods and did not appear to level-off over the range of densities tested (Fig. 3) . In a laboratory experiment, Mattila and Bonsdorff (1989) observed that numbers of Corophium consumed by one versus several fish in small aquaria did not differ, suggesting that interference among fish does cause foraging pressure to level off when densities of fish are high. In our study, traces represent foraging pressure, but this pressure is not likely to be simultaneous (fish enter and leave plots) and interference competition may be low, allowing high-density plots to have increased numbers of fish.
It appears from our study that intensity of foraging is dependent on amphipod density and differs across patches of amphipods. Heterogeneity in foraging activity has implications for understanding predator search patterns and other behaviours affecting energetics (Stillman et al., 2000) . For example, intertidal fish at outer Bay of Fundy sites have less Corophium in their diet than fish in inner Bay of Fundy sites (Gratto et al., 1983) . In outer Bay of Fundy sites, recruitment in Corophium populations is limited to one generation per year, and Corophium do not reach densities nearly as high as seen in inner Bay of Fundy sites such as Starrs Point. Thus, fish may switch to more profitable prey items at outer Bay of Fundy sites (Gratto et al., 1983, Wilson and Parker, 1996) . Impacts of fish on Corophium populations need to be examined in the context of whether the Corophium populations are targets for high feeding activity of fish.
We observed that Corophium is the main prey for flounder and skates at our study site. Further, we observed that amphipods consumed by flounder (the main fish predator caught) were, on average, smaller than those found within the substrate. By feeding on smaller amphipods, these fish should have less potential impact on amphipod populations than feeding on larger and even fecund individuals. This feeding on small Corophium was unexpected given that fish tended to forage in plots that had high densities of larger adult amphipods (above). One explanation for the difference in our study is that adult Corophium burrow deeper into the substrate than do juveniles (Meadows, 1964) , which might make them less accessible to flounder. A second possibility is that adult amphipods are dispersing into the water column at high tide, moving them away from the benthic zone while making them more susceptible to predation by pelagic-feeding fish. In the Bay of Fundy, Dadswell et al. (1984) and Logan (2004) found that pelagic-feeding fish were size-selective by feeding on Corophium that were larger than 4 mm in length. Clearly, sex differences in emergence behaviour and stratification of amphipods in the substrate could contribute to the sex-ratio bias if these factors result in male amphipods being more susceptible to fish predators than females.
The possibility that flounder might benefit from consuming smaller prey from high-density plots cannot be excluded. For example, unlike other predators, such as birds and polychaete worms, which track individual prey items sequentially (Boates and Smith, 1989; McCurdy and Moran, 2004) , benthic fish feed on the bottom by removing pockets of sediment and extracting prey from them (Risk and Craig, 1976) . Thus, fish feeding on infaunal amphipods should be expected to maximize their energy intake based on the total biomass of amphipods found within small patches of substrate. If densities of smaller amphipods are high, fish might actually benefit from ingesting portions of mud that contain smaller prey. In other predators that track individual amphipods, biomass of the meal is linked to prey size (Boates, 1980) : here it is more linked to prey numbers. In the Ythan Estuary, Jaquet and Raffaelli (1989) observed that sand gobies, Pomatoschistus minutus (Pallas), also fed on large Corophium (it is also likely that these fish select prey individually; Aarnio and Bonsdorff, 1993) .
Another explanation is that fish could have fed principally in areas other than those where they were caught. However, it seems likely that most of the fish caught fed near to their site of capture, since we frequently found intact and even live amphipods in their guts. Additionally, the lower portions of digestive tracts of nearly all of the fish were empty. Although using baits to catch fish likely resulted in smaller numbers of prey within guts of fish than if they had been caught after a full tidal cycle, this collection method should not bias the relative sizes or sex ratio of prey consumed.
As mentioned above, the impact of benthic fish on amphipod populations is expected to be less if they feed on smaller abundant amphipods than if they select amphipods nearing maturity or carrying broods. However, there may be substantial impacts if the amount of amphipods removed by foraging fish is high. Even in the absence of fish removing large segments of the juvenile population, benthic fish still could affect other aspects of the demography of this amphipod. For example, flounder and skates consumed disproportionately more male amphipods than females. A likely explanation for male-biased mortality is that behaviour of male Corophium makes them more readily available to benthic fish. Adult males appear unable to burrow and must co-habit with females or move into empty burrows (Forbes et al., 1996) . Male Corophium also crawl on the surface of the mud on ebb tides to search for mates and disperse in the water column much more often than do females (Lawrie et al., 2000) . Males, therefore, may be expected to be closer to the surface of the mud more often than females, and this along with sex differences in emergence behaviour may explain the overrepresentation of males in fish stomachs. Our results are also consistent with observations of Stam (1981) and Logan (2004) who observed that pelagic-feeding fish consumed more male than female Corophium.
Fish, like shorebirds, appear to contribute to femalebiased sex ratios in populations of Corophium (Boates and Smith, 1989; Schneider et al., 1994) . This bias, however, is likely due also to feminization of male Corophium by microparasites (Mautner, unpubl. data), similar to that seen in other amphipods (Dunn et al., 2001) . Additionally, the sheer numbers of amphipods removed by benthic fish is important to estimate in order to assess whether fish might act as selective agents for particular amphipod behaviours and life histories, as has been argued recently for avian predators and even rare parasites (McCurdy et al., 2001) .
Based on the occurrence of new feeding traces over several tidal cycles, we calculated that benthic fish remove 0.3% of the surface of the mudflat per tidal cycle. This calculation translates to a removal rate of 0.6% of the amphipod population per day; about 60% of the removal rate by shorebirds (McCurdy et al., 2001) . Even when removal rates of amphipod populations by shorebirds are low, shorebird predators have been shown to influence behaviour and life history traits of Corophium by shifting the timing of the summer bout of reproduction (Matthews et al., 1992; Hilton et al., 2002) and dramatically altering mate-searching activity (Boates et al., 1995) . Because fish forage on mudflats for several weeks longer than do shorebirds (Wilson, 1989) and are present during the main bout of amphipod reproduction in summer (before shorebirds arrive; Matthews et al., 1992) , impacts by benthic fish might meet or even exceed those of shorebirds feeding on Corophium. We should note that our estimate of foraging pressure by fish may be an underestimate if fish consumption per trace is toward maximal rather than average densities of amphipods within plots, or it may be an overestimate if amphipods regularly escape from feeding events. If some amphipods do escape a feeding event, the disruption caused by a feeding event still may be costly in terms of relocating to, or constructing, a new burrow. In other words, we may also expect indirect effects of predation pressure on amphipods.
Taken collectively, our results suggest that fish are important predators on Corophium amphipods and that we should expect to find behavioural or life history attributes in this species that are best explained as a consequence of fish predation. We further expect that such attributes might differ across sites depending on foraging pressure exerted by fish. In a similar vein, such differences among sites have been explained in terms of differential and seasonally-intense foraging pressure by shorebirds. Clearly, further research is required to elucidate the relative importance of fish predators on the life history and population dynamics of Corophium. Such research is timely given recent concerns both over the stability of populations of Corophium and benthic fish (McCurdy et al., 2001; Sulikowski et al., 2003) .
